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Description 

STOWABLE SPIRAL STAIRCASE SYSTEM 
FOR OVERHEAD SPACE ACCESS 

Background of Invention 

[0001] The present invention is related generally to staircase sys- 
tems. More particularly, the present invention is related to 
stowable staircase systems that enable access to overhead 
areas of an aircraft. 

[0002] space within a crown of a wide body aircraft is typically 
not efficiently or fully utilized, due to the difficulty in ac- 
cess thereof. In order to maximize storage and seating 
area within a commercial passenger aircraft, efficient use 
of space within the aircraft is desired. Efficient use of air- 
craft space can increase the number of passengers trans- 
ported per flight and the capability of an aircraft to store 
more items on board. 

[0003] increased efficiency of space usage not only increases 

physical capacity of an aircraft, but can also increase cus- 
tomer and crewmember satisfaction and revenue per 



flight. For example, and particularly with respect to long 
flights, additional space allows for increased storage of 
food, baggages, and other items of various sizes. Im- 
proved efficiency of space usage also provides increased 
space for passenger and crewmember seating, rest areas, 
and movement about the aircraft. 

[0004] | n larger aircrafts that are typically used for longer flights, 
overhead space modules, such as crew rest stations and 
additional storage compartments, are provided in the 
space between the curved top portion of the hull of the 
aircraft and the lowered ceiling of the aircraft. These 
overhead space modules are typically accessible by use of 
a fixed stairway module, which is typically a narrow and 
steep stairway. These fixed stairway modules result in loss 
of otherwise usable main deck space. 

[0005] Thus, there exists a need for an improved space efficient 
staircase mechanism for access to overhead areas of an 
aircraft that utilizes a minimal amount of space in both a 
stowed and/or deployed arrangement, that is cost effec- 
tive to manufacture and implement within an aircraft, and 

that is easy and convenient to utilize and operate. 
Summary of Invention 

[0006] The present invention provides a staircase system that in- 



eludes a rail element and multiple stair elements. Baluster 
elements are coupled to the rail element and to the stair 
elements. A center support system is coupled to and sup- 
ports the rail element and the stair elements. The center 
support system has a stowed state and a deployed state. 

[0007] The embodiments of the present invention provide several 
advantages. One such advantage is the provision of a 
telescoping spiral staircase system that has both a com- 
pact stowed state and a space efficient deployed state. 

[0008] a couple of other advantages provided by multiple em- 
bodiments of the present invention are the provisions of 
staircases that can be stowed within a ceiling or a floor of 
a vehicle or structure. 

[0009] Another advantage provided by an embodiment of the 
present invention is the provision of a telescoping spiral 
staircase system that incorporates potential energy de- 
vices that aid in the stowage and/or deployment of the 
staircase system. 

[0010] yet another advantage that is provided by an embodiment 
of the present invention is the provision of a telescoping 
spiral staircase system that has a staging step element for 
easy performance of various tasks related to the accessing 
of an overhead area. For example, One is acting as a plat- 



form to stand one is acting as a table. 

[0011] The present invention also provides versatility in the type 
and style of deployment mechanisms utilized within a spi- 
ral staircase system. 

[0012] The present invention itself, together with further objects 
and attendant advantages, will be best understood by ref- 
erence to the following detailed description, taken in con- 
junction with the accompanying drawing. 
Brief Description of Drawings 

[0013] Figure 1 is a side view of a telescoping spiral staircase 
system illustrating an overhead stowed state in accor- 
dance with an embodiment of the present invention; 

[0014] Figure 2 is a side view of a telescoping spiral staircase 

system illustrating a floor stowed state in accordance with 
an embodiment of the present invention; 

[0015] Figure 3A is a side view of the telescoping spiral staircase 
system of Figure 1 illustrating a deployed state in accor- 
dance with an embodiment of the present invention; 

[0016] Figure 3B is a perspective view of stair element and corre- 
sponding telescoping element of the telescoping spiral 
staircase system of Figure 3 in accordance with another 
embodiment of the present invention; 

[0017] Figure 3C is a side view of stair elements and correspond- 



ing telescoping elements of the telescoping spiral stair- 
case system of Figure 3 in accordance with another em- 
bodiment of the present invention; 

[0018] Figure 4 is a side view of a telescoping spiral staircase 
system illustrating both a stowed state and a deployed 
state in accordance with another embodiment of the 
present invention; 

[0019] Figure 5 is a top view of the telescoping spiral staircase 

system of Figure 3 in the stowed state and having stair el- 
ements with straight radial edges in accordance with an 
embodiment of the present invention; 

[0020] Figure 6 is a top view of stair elements in a stowed state 
and having curved radial edges in accordance with an- 
other embodiment of the present invention; 

[0021] Figure 7 is a side stretched view of a portion of the tele- 
scoping spiral staircase system of Figure 3 illustrating 
baluster rotation from the deployed state to the stowed 
state in accordance with an embodiment of the present 
invention; 

[0022] Figure 8 is a side stretched view of the stair elements and 
balusters of the system of Figure 3 illustrating a baluster 
nesting arrangement in accordance with an embodiment 
of the present invention; 



[0023] Figure 9 is a side view of a staircase system incorporating 
a truss-based center support system in accordance with 
another embodiment of the present invention; 

[0024] Figure 10 is a side view of a staircase system incorporat- 
ing a helically wound tubular structure with still another 
embodiment of the present invention; and 

[0025] Figure 11 is a sample-interlocking element that may be 
utilized in the helically wound tubular structure of Figure 
10 in accordance with an embodiment of the present in- 
vention. 
Detailed Description 

[0026] | n the following Figures the same reference numerals will 
be used to refer to the same components. While the 
present invention is described primarily with respect to 
telescoping spiral staircase systems for use within an air- 
craft, the present invention may be adapted and applied in 
various vehicle and non-vehicle applications. The present 
invention may be applied in aeronautical applications, 
nautical applications, railway applications, automotive ve- 
hicle applications, commercial and residential applica- 
tions, as well as in other applications known in the art 
where space is limited and efficient use thereof is desired. 
Also, the staircase system of the present invention may be 



utilized to access overhead areas, to access rest areas, to 
ascend or descend between floors, or for other purposes 
known in the art. 

[0027] | n t he following description, various operating parameters 
and components are described for one constructed em- 
bodiment. These specific parameters and components are 
included as examples and are not meant to be limiting. 

[0028] Referring now to Figure 1, a side view of a telescoping 
spiral staircase system 2 illustrating an overhead stowed 
state in accordance with an embodiment of the present 
invention is shown. The staircase system 2 includes a 
handrail element 3, multiple stair elements 4, and a center 
support system 5. The staircase system 2 is stowed be- 
tween overhead areas 6 and may be manually pulled down 
to the floor 7 to access the areas 6. Another overhead spi- 
ral staircase system that has a similar handrail element, 
stair elements, and a center support system is shown in 
more detail with respect to Figure 3. 

[0029] Referring now to Figure 2, a side view of a telescoping 

spiral staircase system 2" illustrating a floor stowed state 
in accordance with an embodiment of the present inven- 
tion is shown. The staircase system 2" is similar to the 
staircase system 2, but instead of being stowed between 



the overhead areas 6 is stowed in the floor 7". The stair- 
case system 2" is manually deployable from the floor 7". 

[0030] Referring now to Figure 3, a side view of the spiral stair- 
case system 2 is shown in a deployed state. The staircase 
system 2 is shown for example purposes only as being lo- 
cated within an aircraft structure 16 of an aircraft 18; the 
staircase system 2 may be located in other areas of the 
aircraft 18. The structure 16 includes a ceiling 20, over- 
head areas 22, a main deck 24, and a floor 26. Overhead 
areas 22 are not limited to the space outboard of the 
staircase, but may also include areas forward and aft of 
the staircase. The overhead areas 22 are enclosed by 
overhead compartments (not shown) within the ceiling 20. 
The staircase system 10 aids crewmembers in accessing 
the overhead areas 22 and provides efficient use of the 
spaces above the ceiling 20 and within the main deck 24 
when in both the stowed state and the deployed state. 

[0031] The staircase system 2 includes one or more railing or 
handrail elements 40 (only one is shown), stair elements 
42, baluster elements 44, and a center support system 46. 
The rail element 40 and the stair elements 42 are coupled 
to and are supported by the center support system 46. 
The rail element 40 and the stair elements 42 reside be- 



tween and may be below, above, or flush with a lower 
portion 47 of the overhead areas 22 when stowed. The 
balusters 44 are coupled between the rail element 40 and 
the stair elements 42. The rail element 40 supports the 
balusters 44, which extend therefrom and in turn also 
supports the stair elements 42. The architecture of the 
staircase system 2 is such that the system 2 may be easily 
stowed in and deployed from the ceiling 20. The staircase 
system 2 may be easily modified to be stowed in and de- 
ployed from a floor, such as the floor 26. Stowage and 
deployment of the staircase system 2 is described in 
greater detail below. 

[0032] | n operation, the staircase system 2 may be uncovered 
and/or released, as described with the embodiment of 
Figure 4, and deployed. When deployed the center support 
system 46 is extended and the stair elements 42 are heli- 
cally oriented thereabout. Upon deployment of the stair- 
case system 2, crewmembers may ascend the stair ele- 
ments 42 to interact with or access the overhead areas 22. 

[0033] The rail element 40 may be in the form of a potential en- 
ergy device and aid in the stowage and/or deployment of 
the staircase system 2. The rail element 40 may be spring 
like in nature and biased when stowed or deployed. For 



example, when the staircase system 2 is stowed, the rail 
element 40 may be biased when deployed to assist in the 
collapsing or stowing of the staircase system 2. As such, 
the rail element 40 counter-balances the weight of the 
staircase system2. As another example, when the stair- 
case system 2 is stowed in a floor, such as floor 26, the 
rail element 40 may be biased when stowed to assist in 
the deployment of the staircase system 2. The rail element 
40 can also aid in vertically supporting the staircase sys- 
tem 2. 

[0034] The rail element 40 may rotate when the staircase system 
2 is deployed depending upon the connections with the 
balusters 44 and the center support system 46. The rail 
element 40 is in the form of a helical spiral when de- 
ployed. The rail element 40 may be formed of aluminum, 
steel, a composite material, or a combination thereof, as 
well as of other lightweight materials known in the art. Al- 
though a single continuous rail element is shown, many 
rail element may be utilized, whereby each rail element is 
linked together to form a continuous rail. 

[0035] The stair elements 42 are coupled on an inner side 48 to 
the center support system 46 and on an outer side 50 to 
the balusters 44. In the embodiments of Figures 3A-4, the 



stair elements 42 are rigidly coupled to telescoping ele- 
ments 51, which have slot-coupling members 52. Al- 
though each stair element 42, telescoping element 51, 
and slot-coupling member 52 are shown as being rigidly 
coupled to each other to form a single unitary structure, 
they may be separate components. The slot-coupling 
members 52 reside within slot receptacles 54 of the tele- 
scoping elements 51. Each telescoping element 51 may 
have one or more slot receptacle. The stair elements 42 
are guided vertically along the slot receptacles 54 when 
the staircase system 2 is actuated between the stowed 
state and the deployed state. The slot-coupling members 
52 reside towards the upper ends 56 of the slot recepta- 
cles 54 when in the stowed stated and towards the lower 
ends 58 of the slot receptacles 43 when in the deployed 
state. When the staircase system 2 is stowed in a floor, as 
described above, this arranged is reversed, whereby the 
slot-coupling members 52 reside towards the lower ends 
58 when the staircase system 2 is stowed and towards the 
upper ends 56 when the staircase system 2 is deployed. 
[0036] Each stair element 42 has an inner edge 60, a pair of ra- 
dial edges 62, and an outer edge 64. The inner edge 60 
corresponds in shape to that of the center support system 



46. Although the inner edge 60 is shown as semi-circular 
in shape, it may be of various other shapes, including 
straight and angular. The radial edges 62 may also be of 
various shapes, two examples of which are illustrated in 
the embodiments with respect to Figures 5 and 6. The 
outer edge 64 also although shown as semi-circular in 
shape, it may be of various other shapes. 

[0037] The stair elements 42 when in the stowed state 12 may 
provide a flush surface with the ceiling 20, as stated 
above, or with a floor, such as floor 26. The stair elements 
42, like the rail element 40, may be formed of aluminum, 
steel, a composite material, or a combination thereof. 

[0038] The stair elements 42 may include one or more staging 

stair elements 70. In the example embodiment each stag- 
ing element 70 is formed of two stair elements, which is 
indicated by dashed lines 71 in Figures 5 and 6. The stag- 
ing elements 70 may be used to perform various tasks re- 
lated to the accessing of the overhead areas 22. The stag- 
ing elements 70 are at a fixed height that provides ade- 
quate clearance for a crewmember to stand underneath 
the staging elements 70. The staging stair elements 70 
are coupled to the center support system 46, but are not 
necessarily coupled to the balusters 44. The staging ele- 



merits 70 may be used as stair steps when supported by 
balusters or other adequate support mechanism. 

[0039] The baluster elements 44 may have looped or eye shaped 
ends 72 that link or hook onto tabs 74 on the rail element 
40 and the stair elements 42. Although a single baluster 
44 is shown for each stair element 42, multiple balusters 
may be utilized per stair element. The balusters 44 may 
be in a fully extended, stretched, or substantially straight 
orientation when in the deployed state, as shown by 
balusters 76 and 78. Balusters 76 are similar to balusters 
78, but due to their mounting location are viewed at a dif- 
ferent angle and thus are shown on end, and thus appear- 
ing linear. The balusters 44 are in a curved orientation 
when stowed, which can best be seen in Figure 8. The 
substantially straight orientation when deployed and the 
curved orientation when stowed of the balusters 44 pro- 
vide an aesthetically pleasing appearance when deployed 
and aid in the stowing of the staircase system 2. 

[0040] The balusters 44 may also be in the form of potential en- 
ergy devices, such that they assist in the stowage or de- 
ployment of the staircase system 2. The balusters 44 may 
be biased to assist in the contracting of the staircase sys- 
tem 2 into the stowed state or may assist in extending the 



staircase system 2 into the deployed state. The balusters 
44 are generally in a curved stated, as stated, when 
stowed and may be in a nesting type configuration, as is 
best seen in Figure 8. The balusters 44 may also be 
formed of various lightweight materials, such as alu- 
minum, steel, a composite material, or a combination 
thereof. 

[0041] The center support system 46 for the embodiments of 

Figures 3A-4 is formed of the telescoping elements 51, as 
stated above, which are interlocked and slide relative to 
each other. The telescoping elements 51 are "pie" cylin- 
drical sections, which engage with and slide vertically rel- 
ative to other adjacent elements. The pie cylindrical sec- 
tions or telescoping elements 51 may be viewed from the 
top in Figure 5. The center support system 46 may include 
any number of telescoping elements. The telescoping ele- 
ments 51 may be of various sizes, shapes, and styles. The 
vertical length of the telescoping elements 51 is generally 
longer than the distance between sequential stair ele- 
ments 42. 

[0042] The rail element 40, the stair elements 42, and the balus- 
ter elements 44 form a thin flat circular disk-shaped 
structure 82 when in the stowed state. In one embodiment 



of the present invention, the disk-shaped structure 82 has 
a cross-sectional height or thickness T of approximately 
less than two inches, which is best seen in Figure 4. This 
small thickness T allows the staircase systems 2 and 2", of 
the embodiments of Figures 3 and 4, to reside within a 
minimal amount of space when stowed. The staircase sys- 
tems 2 and 2" also minimize space usage when deployed 
state, due the spiral architectural designs thereof. 

[0043] items may also be stored on the staircase systems 2 and 
2" to maximize space efficiency within the aircraft 18. For 
example, items, such as baggages, may be placed on the 
stair elements 42 and then raised into the storage space 
84 of the staircase system 2". When the staircase systems 
2 and 2" are stowed in a floor, items to be stowed may be 
placed into a storage space of the staircase systems 2 and 
2" before stowage thereof. 

[0044] Referring now to Figure 4, a side view of the telescoping 
spiral staircase system 2" illustrating both a stowed state 
80 and a deployed state 81 in accordance with an embod- 
iment of the present invention is shown. The stowed state 
80 is shown in hidden line format. 

[0045] The staircase system 2" may form a flush surface with the 
ceiling 20 or with a floor when stowed. In an alternative 



embodiment, the staircase system 2" may also be re- 
cessed into the ceiling 20 or within a floor when stowed 
and have an associated staircase cover, such as cover 90, 
which conceals the staircase system 2", as shown in Fig- 
ures 3, 8, and 9. When the staircase system 2" is stowed 
in a floor, the staircase cover 90 may have structural in- 
tegrity to support the weight of crewmembers, service 
carts, and other objects standing, passing, or walking on 
or over the cover 90. The staircase cover 90 may be man- 
ually slid within the ceiling 20 or within a floor to reveal 
the staircase system 2" or may be automated such that 
the cover 90 is actuated via a first electronic motor 92, a 
gear 94, and an associated first switch 96. 
[0046] The staircase system 2" may also be manually released, 
deployed, and stowed, especially with the use of potential 
energy elements or integral members that counterbalance 
the weight of the system 2". The staircase system 2" may 
also be automated and have a corresponding second mo- 
tor 98 and electronic system 100 for actuation thereof. 
The second motor 98 is actuated via a second switch 102 
that is readily accessible by a crewmember. The staircase 
system 2" may also be hydraulically or pneumatically ac- 
tuated, using techniques known in the art. 



[0047] The staircase system 2" may further include a deployment 
mechanism 110 with release mechanisms or elements 
112. The release elements 112 have associated actuators 
114 that are activated via a third switch 116. The actua- 
tors 114 may be activated automatically when the second 
motor 98 is activated. When the staircase system 2" is 
manually deployed a deployment handle 118 may be in- 
corporated into the deployment mechanism 110. The de- 
ployment handle 118 may be coupled to the staircase sys- 
tem 2" in various locations and may be of various sizes, 
shapes, and styles. 

[0048] The staircase system 2" may also include a lock or locking 
system 119. The locking system 119 is used to maintain 
the staircase system 2" in a fixed position when stowed or 
deployed. The locking system 119 may utilize the second 
motor 98, as shown, to lock the staircase system 2" in a 
fixed position or may utilize other locking components or 
devices known in the art, such as the actuators 114 and 
manual locks or latches (not shown). The locking system 
119 may also be of various types and styles. 

[0049] Referring now to Figure 5, a top view of the telescoping 
spiral staircase system 2 in the stowed state 80 in accor- 
dance with an embodiment of the present invention is 



shown. The staircase system 2, as stated above, when in 
the stowed state 80 forms the disk-shaped structure 82. 
The staircase system 2, although may include any number 
of stair elements, is shown as having eight stair elements 
42 that are arranged as "pieces of a pie" each stair ele- 
ment 42 forms a piece of the pie. The rail element 40 and 
the balusters 44 are arced around the pie or stair ele- 
ments 42. 

[0050] Referring now to Figure 6, a top view of stair elements 42" 
in a stowed state and having curved radial edges 120 in 
accordance with another embodiment of the present in- 
vention is shown. The shape of the stair elements 42" or 
the radial edges 120 are designed for aesthetic, er- 
gonomic, and human utilization factors. 

[0051] Referring now to Figure 7, a side stretched view of a por- 
tion of the telescoping spiral staircase system 2 illustrat- 
ing baluster rotation from deployed to stowed in accor- 
dance with an embodiment of the present invention is 
shown. The balusters 44 when transitioning between and 
the stowed state and the deployed state tend to rotate 
clockwise relative to the rail element 40, as is depicted by 
a first arrow 130. The balusters 44 also tend to rotate 
clockwise relative to the stair elements 42, as depicted by 



a second arrow 132. The result of the above stated rota- 
tions is illustrated by the nesting configuration of Figure 
8. 

[0052] Referring now to Figure 8, a side stretched view of the 
stair elements 42 and the balusters 44 illustrating a 
curved orientation or baluster nesting arrangement in ac- 
cordance with an embodiment of the present invention is 
shown. In the stowed state, the balusters 44 are nested 
such that interference is minimized therebetween. The 
nesting of the balusters 44 allows for smooth transition- 
ing between the stowed stated and the deployed state. 

[0053] The telescoping center support system 46 of Figures 3 

and 4 may be replaced with other telescoping center sup- 
port systems. Two such replacements are shown in the 
embodiments of Figure 9 and 10. 

[0054] Referring now to Figure 9, a side view of a staircase sys- 
tem 2"" incorporating a truss-based center support sys- 
tem 140 in accordance with another embodiment of the 
present invention is shown. The truss-based system 140 
is also shown in both a stowed state 80" and a deployed 
state 81". When in the stowed state 80", the truss-based 
system resides within a can 141. The truss-based system 
140 includes multiple triangular truss elements 142, 



which are coupled via links 144. 

[0055] The truss elements 142 and/or links 144 may also be po- 
tential energy devices, which assist in the stowage or de- 
ployment of the staircase system 2"". The links 144 allow 
the truss elements 142 to rotate relative to each other, 
and thereby allow the truss-based system 140 to extend 
and support the rail element 40 and the stair elements 42. 
The truss elements 142 may also be formed of various 
lightweight materials known in the art. In an embodiment 
of the present invention, the stiffness of the truss ele- 
ments 142 is high to prevent swaying of the truss-based 
system 140. The stair elements 42 may couple directly to 
associated truss elements 142 or via truss couplers 146 
as the truss-based system 140 is deployed. 

[0056] Referring now to Figure 10, a side view of a staircase sys- 
tem 2""" incorporating a helically wound tubular structure 
150 with still another embodiment of the present inven- 
tion is shown. The helical structure 150 is also shown in 
both a stowed state 80"" and a deployed state 81"". The 
helical structure 150 includes ribbon coil structures 152 
and interlocking elements 154, which may be daisy- 
chained together. The ribbon structures 152 when in the 
stowed state are "coiled up" such that they form rolls 155. 



[0057] The ribbon structures 152 have coils 156 with inner por- 
tions 158 and outer portions 160. The ribbon structures 
152 are alternated in orientation such that, for example, 
an inner portion 162 of a first ribbon structure 164 is 
coupled to an inner portion 166 of a second ribbon struc- 
ture 168. This is similar for the outer portions 160. The 
inner portions 158 are coupled via inner interlocking ele- 
ments 170 and the outer portions 160 are coupled via 
outer interlocking elements 172. The inner interlocking 
elements 170 are smaller in size than the outer interlock- 
ing elements 172. The ribbon coil structures 152 and the 
interlocking elements 154 may be formed of various 
lightweight materials and may also be biased to assist 
stowage or deployment of the staircase system. 

[0058] Referring now also to Figure 11, a sample-interlocking el- 
ement 180, that may be utilized in replacement of the in- 
terlocking element 154, is shown in accordance with an 
embodiment of the present invention. The interlocking el- 
ement 180 includes hooked ends 182 for interlocking 
with the inner portions 158 and outer portions 160. The 
interlocking element 180 may be fixed in height or may 
also be expandable as shown. The hooked ends 182 ex- 
tend the length of the interlocking element 180 and inter- 



lock to each other between coils 184. 

[0059] The present invention provides a telescoping spiral stair- 
case system that can be conveniently stowed in a compact 
arrangement within a ceiling or floor. The present inven- 
tion can be constructed so that its members store and/or 
release potential energy in order to aid in its deployment 
and reduce the need for additional counterbalances and/ 
or mechanisms. The present invention may be applied in 
various applications and provides efficient use of space 
and increased storage ability. 

[0060] while the invention has been described in connection with 
one or more embodiments, it is to be understood that the 
specific mechanisms and techniques which have been de- 
scribed are merely illustrative of the principles of the in- 
vention, numerous modifications may be made to the 
methods and apparatus described without departing from 
the spirit and scope of the invention as defined by the ap- 
pended claims. 



